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(54) HONEYCOMB STRUCTURAL BODY, AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
structural body of high critical soot value which 
suppressess any excessive temperature rise, is excellent 
in durability, and soot-regenerative when used as a DPF, 
and also to provide a manufacturing method thereof. 
SOLUTION: In the honeycomb structural body 1, a 
plurality of honeycomb segments 12 having an outer 
circumferential wall 7, partition walls 2 disposed inside 
the outer circumferential wall, and a large number of 
distribution holes 3 partitioned by the partition walls 2 
and penetrated in the axial direction are integrally joined 
with each other via joining layers 8. The honeycomb 
structural body 1 and the manufacturing method thereof 
include the outer circumferential wall 7 and the joining 
layers 8 satisfying inequalities: d/[(Ka/da)+(Kc/ dc)]- K- 
d/[(Ka/da)+(Kc/dc)] x 0.6, where, kc (W/mK) and dc (cm) 
are the heat conductivity and the thickness of the outer 
circumferential wall 7, respectively, Ka (W/mK) and da 
(cm) are the heat conductivity and the thickness of the 

joining layers 8, respectively, and K (W/mK) and d (cm) are the heat conductivity and the 
thickness of a layer with the outer circumferential wall combined with the joining layer 8, 
respectively. 
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(54) bmh©«#] n-*j>mm.wBtxf*a>w&i& 



(57) 

h«2£. Ha*2«:j:»)fwj6hfc. #*isj«cjtar* 

3*»©*»?13 ££WTS8G&©^-#A-te>/y > h 1 

c (W/mK) Mdc (cm) . «T8B^Jga7±CC^ 

(W/mK) Mda (cm) . ffTIB?MHfi£ffriB&£' 
■ £*^fo1±fcJl©*£3**RC«***&«r c (W/m 
K) Sil>'d (cm) £Ofc)|^(i:, d/C<*a/d 
a) + (tc/dc) ) £«£d/ C («a/da) + 

(*c/dc) ) XO. 8©M«"C*SJ1-«»7KCfl8 

8 £$t* t t&Hktr i so'-e 




4^»©ssE3i?L i * mr %> w»©^ - *> a t > h 
#t*ot, iMi^H£©iiMsS*&a«*&#« « c 

(W/mK) Rtfd c (cm) . fr8B^M±«C^fiS3 
*iTl»SSte»©*fc£3»RiyW**S* ta (W/m 
K) SCFda (cm) , flrBftj9a&fflB&&JI£*£' 
fc#/dI©&£zp£RDW,&£&* k (W/mK) Rtf 
d (cm) iUftJS^tC. 

d/ C ((ta/da) + («c/dc) ) ^/e^d/ 
((/ta/da)+(*c/dc))xO, 6 

2 ] ttmPftHttftK S *Stf ^fiRJim© 

©spJStfc^gtcStl/T 1/100-1/2 oiit*s 

ttfSWUtl/l 0 0~1/2©1BH-C**¥*3tt 

«a 2 cciats©^-* au^h*. 

[HI4Cf4] S&JW. 2BtK*l,>t70dyn/ 
*ifcd*«tJC 4*W«i-rSI»*B l'75M3©firn*» 

®fi#0. 9-1. U/cm'OSfl! 

4-r*l»*9ll 753E5©firn* 1 JStciE&<D'y-U&m 
[WSfOf 7 ] >V=.X;A-fe*0< > «<ui*:su*& 

im&b 1 7JS6 ©fiin*» 1 atcEtt©^i* A*aa*. 

CSf*318] /N-5&A-fe^>Kc*jW4ff5e©itel 
7LOHPffl**-OiiffitCfct»T»±S ft. »#=©jjiS»?L 

i-S-*»*3(i 7?>M7©{6]n*> 1 SKiBjS©^-*A«t 

IRS** 9 0 0mm'~ 1 0 0 0 0mm't*5^- #A-te 
7!>M8©f5in*> 1 Jf(Cf2iS©^-:<7A8*jg#. 
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*A«stflt*»iiRr*»Aiai *dtmwos 1 71s 9 

©ffiHufc 1 EteBBt8©^-#A#&#©Slii;frft-C*-3 

10 «TO*sfla^*©eT^«s©T«^^a«:stL 
■c. 1/100-1/2 ©wtt'MMflirr siraxw 

a. 

M±CC, 4>fc< ife lJf©+ffflM*^)&T&/c&©<ttB 

1 0 KEttDAi* Afltjtf£©«J{ii;£ft. 
20 [IS^l 2] *J«&. *B*JWK©l*fflK:EK3 

s^»©«a?Li*w-r*^-*A-fe^y > h*3Bis-r 

iJSSCESi. BttgB^-*A-fe^>h=feS^l/-C^- 
*A«Stfls*^fiR-r<5S5^iei*dt»l»^»l 1 7!»M9 
©{5Jft#> 1 a{C8a«©^-*A«^©«jS35fffi'C*o 

r. iWES^xg*.- 'pts. < 4 *» i «©J£^»*jbi«t 
■fe ao» > h ^-ftfb-r 4H4 mriBJS^iW**. 

2 5 •C(Cfcl>r 7 0 d y n / c m^TC^BSft^^rW-r 
ft. 

[S»Jfc>gl3] 25*CicM>t70dyn/ciii«T 

©aHa*ftwrs«rEi»**«. 2 s-ctcfctvc, mm 

#0. 9 — 1. 1 g/c m J ©*&#"? 9 

<t-r*lf^3® 1 2 «CE«W)^-* A#3t^©SS{@^ft. 
[»lf©l¥fflftSi?g] 

[00 0 1 ] 

[»W©Jlir*J»IS»*3 3WMH*. sKW 
40 ^-^©P^*©St*4^ffl»7 ^*-«Kffll»6ti 
S^-*A«JtmcHl/> #^SJK©®S©±^*JIP$IJ 

■C#. «ffi^*©tf6-3**y>«C<W^tt{C«ll^i 
[00 0 2] 

[«E3fc©»«3 Aflinn. 5-^©gM/x*©» 
[0003] e©«tt@Hrcttffl3*is^-#A#jt 

i*B. -««:. H5 (a) RU (b) {C^TJ:^(C. M 
50 M2«:j:<9ttW6ftfc. X«*|Sj«:Jtar **»©»« 
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±S*i"Clr>4«a?L3«:i*Al/. £?Lft©|S§ii2=&jIo 
-c68©ijiE«?L3> -r%*D^ii£A?LffliJffl®4 2-cffigp*^ 

*^iB3ti5 0 C©|£KIM2*5:7-f;U2-£ft»). M 

B&rWfclMMe «fc ot;c* AfcJtrtoaS^f&rtq^ 
— i&D. ^~#A$&#*c?5;>*££-r3a£©fl!]® 

wzmm-rz-? -<>\>*- (jwtd pf <tt> 5 ) 
iiHafbasfc c o . B£ia&©w— {bcc «t a w£$»© 

[0 0 0 4] C©fcat>, ;>-#Afl$S§tt£M&«:#IlJ 
fc„ Wfctf. *S#lt04 3 3 5 7 8 3-*£4RtCK. £ 

jg»©Kjg^*^^snr^-5.. #^BS6 i - 

5 1 24 0^#BK:«, 5 v *X*#ft«fc»)&£^- 
*>AflH£©v h y ^^^vhSPlUl^U iff 

ffiC^CDtt«rtBfife«<v I- y 9 9X±ifji> h i'SMlWK 
RUt, *>of&I£5g^©M#8 0 0'CCC*j(,>T0. 1% 

«WSlllEW»^«*SslTCt»*. 1 9 8 6^ 

© S A E 6 0 0 0 8 CCli, 3-yx7-fh©^ 

l/c-fe^ 5 » J» X a^* Af gfti^^S tit 1,^. M 
fC^BH^S -2 8 2 4 B-St&fBiCtJ. ^-fcA-fe? 5 ? 

KJ:»)«BfWttiWMb*l»jfcU fRU&fttc A 

«*&#©&«& wi-r * c 4 *> k* e> » * . 

[0 00 5] U^U^j&s^-b^^KfrSCtCCfc 
tUt* #£&©©, ^-#A$gft:©WI^i4M>gP©S 
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©ft±4C>5£/C«^+#tN&ofc„ $/c. Hflfe^tC* 

[0 00 6] #P32 0 0 1 - 1 6 2 1 1 9£r$H 

Jctt. ^-Jl/ttB (J££Jf) ©/SStfO. 3-5 mmt 
* ^t: ©$£*£*# 0. l~-10W/mk©-te 

«&-<tL«»Wa«;jt«0**t«:< io -f ;U# -36558 

- h©s^$?r±ifsci{i-c# •&&©©< mm^ic 
»it -2. (ctt+#-cttfr < . ^ - h n&simtemnz - t 

S©l6]±<i:t^.^-C5*^+^-C* ->ic* 
[0007] 

*ttlc8^T&3ft/c *>©■?£>»). -e©sw<k-rsic 
ias©ftgfcj^£«jfwr#. wMfe^ffift. *s 
ccd p f t isxm^tcm&icx- hS£wt&&iR#x- 
20 hs©ffl*sm>^^^AitiiftR^©»it^s*ffi« 

[0008] 

mm*m&? z>tcib<D3-m ^mtmnc. 
(ciottwe*!^ i4*[6jKaa-rs^©ssii?Li* 
^-fbsnr^s^-^A^jt^-cft-^r. ttfia^ja 

M©S»e^mSO*/l^*S^ k c (W/mK) RC^d c 
30 «*SLiy t /l**#^ « a (W/mK) Mda ( c 

m) . ffi&ftmgtmsm^mtz&friitcmvm&m 

mRlfm^^^ k (W/mK) S^d (cm) tLtc 
m^iC. d/( («a/da) + (/tc/dc) 3 ^ *: 
^d/ ( (/ca/d a) + (/c c/d c) ) xo. 6© 

[0009] Il©BW(C*JUt, 

«ri2tt^«flWs<oWtt^-aK:*fi/r i/i o o 

40 ~l/2©ttH"Cft*¥J#frF«**T*tt-Ttt*«A 

*^t» c <!: w * u < . ffnesg&n**. «Eift^-w»K 

SO^^StC^LTl/l 0 0~1/2©I5H-C* 

X?*U». ^?c, »l<0»W{C*Jl>r. 2 5 

•C(C*SI>T7 0 dyn/cmJi{T©*®!g^3*W"r-i>?S 

S^-)i©JS*4K:^S n-5f)fB?gf*A«. 2 5 -acte^T. 
S?S* J 0. 9~1. 1 g/cm 1 ©*Ki*T*-3T7kJ:'3 
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fc. hKfcttSj?r5g©i>SjI?L©KPSI5 
^©ffiSKte^TftltSft, Ss^cDijKi?LOigpg|5*i 

t> &mm#<D 7 o sa^feti*^ isiwm& 900 mm 1 

-1 0 0 0 0mm't?*5^-*AiJ^> h*>6.« 

[0010] 2 &c % fl-J3Mi . tro&faa 

©rtateEBShfcBai. BWBPMKJ: OftW^nyt 
» 1 ©2S9JI (W#S 1 7bM 9 ©f5J*l#> 1 miCSSM) ©^ 

~*A«att©«»#8rc*o-c. «nEa«xe*«. 

PI BJ£&X*l*ig!itfJt *asW * fcst><Z>Steffl«*MI 
gi*^*. *>-3*E&£*ids. WE*fiWBS*©lfrf- 

ttttuso^pasrtt^tcwor. 1/100-1/2© 

s^-aA«B£f*©»jt:frj£*fi«-rsfc©-c** (ffi 
2©&HJ) . »2©»wc:toi.>-c. g^I^Mtifc 
»©»^W**#-i-4«WBXS3&J. A-fe yy>h 

<D*?mmm*nH-?z>JMt, <!>&< it> lao&saw 

[0 0 1 1] 4969il«m3(c. W§Mi. ME*** 

*rafttcaa**£»©aa?ii*WTs^-#A** 

*»^L-C^-*A«a»«BsSf4«^Xa4*d«f 

^ 1 ©an ohoi i nm 9 ©^n** 1 «k:sb4S) ©^ 



i#*aa#©«a#*c*or. mea^xeai. 4> 

ft< i<b 1 H©«£H*7fcJjST-5 fc»©»«W**S^-r 
5XHi. ^-*A-fe^>h«r— ffrfb-TiXgifc^ 
BtrfBS^J* 5 . 2 5-CKte^T7 0dyn/cmUi* 
/c/d = C ( /c a/d a ) 

(E1C-C, X=0~1 ) 

[0 0 16] St ( 1 > CC*Jt>-C. XBSBCCtetf 4«» 
<£I©flJ-££^U X= ir&fttt#t^tC*JW-S8M£ta 

©n*&Ltc&#£iirr-5ci*jjsu x = o-c*ft« 
asftrt-coaa^jww— «c & <o . fHu£#j©f6£«: <fc 

oT, X©ffi£0. 6feLh. Jf*b<«0. 8fcLL K 50 



*A«af*©«Ji3Erj£*»«rs*>©"r** (03©^ 

W) . S3WJ(CfcUT, 2 5 -CtCfoUT 7 0 d y n 
/c mttT©»ffla#*tf *4WlffiW*W, 2 5 'CtCfc 
SSK#0. 9~1. U/cm ! Oij[frC*-3t 
*J:»)fe/h3l»aB3IWJ**r*W«!»i. *i*£t» 

[00 12] 

SfflJci&Wf-S**. *»«tt«T©3iaBB»K:»a;S*i* 
*>©-cttfci,». &*». «T«c*5(,»rKlBt». «fKK») 

[0013] mi o>9m<on=-t3 i «. a*. 

1311 (a). ( b ) Rtf ( c ) tCjjVT J: -5 fc. flaS 
7 i . j^AS 7 ©rtffliJ«:S2g5 nfcRIII 2i. Bill 2 (c 

.fcottw&tift:. xiran*joeaar43*tt©*a?L3 i 
[0014] mi (Dftwommizftms. a# 

RO*Jl*«:-&^ k c (W/mK) RJ>'d c ( cm) . ?f 

HH7 ijcaats n-ci»4»&a.8 ©aeaaaiyw* 

k a (W/mK) Rtfd a (cm) . ftmStl t 

&&as t**t>*A;a©aea*RcFa**** * 

(W/mK)Md (cm) 6 0fc*B^{C. d/ C < * 
a/da) + (u/dc) ) ^/c^d/( («a/d 
a) + («c/dc) ) xo. 6 it* 9 
30 ^illi7Z!:i>'S^a8*$tf?:it , *So 

fei^r, aea^(2a4>#M©M@av««xiHrr&. 

[00 15] ^IS7©J5»4do (cm) > K?H 
a±tC^R8Snri,>4S^a8©W**d a (cm) i 
T-Si. C©W«?r^t5-B-/c@ («T> WHIiV>9) 
9©J¥*d (cm) «. d = d a + d c i&£. 
9tM*7©a£***JC c (W/mK) . S^H8©^ 
g#$§Ka (W/mK) tt^i, ^S)19©^e^ 
^/c (W/mK) «. iiJiJ©B3^©S-&|iJ**e.> JWT© 

Uc/dc) ) xx ••• (1) 

(cjf$u<«o. gaiincitct!), 
^> hra©^©e^*^A-x(dffc>n. n=.*j*m 
a»rt©aja»*©«9— f b*a 5ci*i-c#5. 

[00 17] -r^cfc.^. d/ C Ua/d a) + (k 
c/dc) ) ^«:^d/( («a/da) + Uc/d 
c))xo. 6 > «FSU<«. d/C(*a/da) + 
(« c/d c) ) ^K^d/( (ita/da) + (* c 
/dc))xo. 8. S«:i?gb<«, d/ ( («a/ 
da) + (tc/dc) ) ^K^d/C (/c a/d a ) 
+ (/tc/dc) ] xo. 9it^M^t , *SCiK«fc 
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[0018] mi <j>mxo*-i3J*.wkmt. ±5$© 

x A -te if* > h©S^»3&s^fiR3 ftT t,>£Wiit© 
5 0 Sfi%feLh. M&c$?£ O<B7 0 8«KJ£UL 3 6 
tC(C«fc»3WSL/<«9 0SS%^±*i. ^-©^M±fC 

cooi9] i&ommzm&zuztctb. 

*HB« £ 4 <D$m fc *s » 5 Mffitn* s if S ft 
ttfBJHS CD^Ste^SCC*t uri / 1 0 0 - 1 / 2 ©15 

?L^CaCi3!)^D-2>*5, comsfc* s^»*t. wait© 

Sfcto tfj^g i^ji^i ©s#tt*s*# s waree 
en-r. &^««A©»sLu^t4^-a»i. a^t* 

if?J»S© 1/1 0 0-1/2, jgCdfiFgL<«l/7 5 30 
-1/5. KB 1/5 0-1/1 0©«5H-C 

[0 02 0] MtC> 03tC7n-T«fc^ JC. ig-£J18#d> 
&< 4fc 1 Jg©}£»Ji 8 2 ii'mit 7 Kg-rS*R3J! 8 
4 4£^t?l»Ji£4-r-SC4;W*tA>. C©;&ftfllfiX4 

u . tpa m 8 4 *jhjfi©ttH©*t-7«**rr stt-^ww 

HA*$tffiteR£-r*CitCj:0, S»B8 2CC»a«J 
fc*£**4J*fc-tf -S 4 4 *> K > ^18 4 8 
2 4^g|iS7 4©S«14 ; Sr&#-rSC4ai'Cg\ JfWC 
fctf£&ffitii*KK^3tfSC4#-e£S. 40 
[0 02 1 ] mi ©^BJ©^-*Amjg<*ii. H3tC 
S*T J: 5 tC . 8&M 8 ©MffliJK:^^!! 7 ##£-r & 
*>. 4>|IOJ|8 4*fl*.Sjte. >t>ni8 4B^|8C!) 
W WINK 2»**C«!:#*?*tA». C ©XlfcJgflMc* t, > 
r. 4TOJI8 4B. *f-JMt7 4«0TI,»SC4. fttto 

t.^M 7 ±cc ag^fis s n-r c > s c 4 afiss-c & z> 
a **tf 4 ©tt«ttj&sA»ttiijsSi l- , mmm t so 
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[0 02 2] g/c, fm^isV Z>mWiK* : tk!>Zi£ i 
£IJ©#g (A>XM0l?ttB. f£^JB#. 2 5 •CKfcHT. 
7 0 d y n/c m«T©*ffi3IW3*W-r**f***t»Jl 

£#s*r. te^ausn^-rscitcfco^j^rsfe© 

^^^©TOfCiO^-r^W®©^^-^ ^«rffli 
t*«t?*4. »ffi©f ^9*»4»ffi«c*»WSIIH 
fita**^Sli- -Sfc«&. C*i*flill»r*CiK:J:i). n 
ffi{C*iWSI»JSta©if7«C%Wlft(ir4C4*s-C*-5. 

Odyn/cmKKioT, EtCSf * L/ < 542 0 d y 
n/cmfeLL-C£>$. 

[0 02 3] S^««Cffll>6tl*«#4br. 70 d 
y n/cm~2 0 d y n/cm©jg#£jMJRl/Tfl3t^-C 

ESE*»2 5'CKteor. mi 2 dy n/cmTW. 
IfcAS'j T*©tliy3 C $ l< , C© 

T\ SBSWO. 9-1. U/cm'OKtTioT* 
«fcOfc^St>*ffiSR*. 0Sit{*4 0 — 7 0 dy n/c m 
©fit£=irrSC<!;#iJ?£l.<, K(C*i©*WDtt38«** 

ci»$i/u. *<*e«jtc«. siwx 
ens. 

[0 02 4] #1©»I8©^-*A«JBH*{C*JW*« 

t>. «^J1©2 0*C-8 0 0*C©KH«:*JWSIRI^SB^ 
B. 1 x 1 0- 6 ~8 x l 0-VC©ffiH*s*f*U<. 
1. 5 x 1 0"'-7 X 1 0- 6 /'C©«5H*Sig(c5f35L 
<> 2. 0X1 0" 6 -6x 1 0- 6 /*C©fBH#&*>*?£ 

*©«36«^:*-r 8f* tmm ■ i^mHcis^rfrmtcmas 

y>h4©20-C-800 -CS 7©MMKSffitt©S». 

»*o<»i x i o-vceiT-c**. 

[0 02 5] g^Jl©^ie2i^K a (CMfS^ 

x*A-bd/y> h©^e^« s©ib, r^fc^/cs/ 
/ca©i±«5-3 0 0. Jff*l/<tt8-2 8 0. ECCjf 
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£ 0<«1 0 — 2 5 (XDiEHlWSfSLO. ts/ta 
HjW/JnS T Sf £ 4 S&JftPKIMI 4 0 T Sr^ 1/ ft (,>/c© 

[0 02 6] «^l©@*d a*JJIt^tfe/^*A 

s^ecjia-^s-r trs 4+#&8£3£K*jf#e>*i-r# 

*l/<ftt>. ^Jf©/¥*da« v 0£U<UO. 0 1 
~0. 5 c m©$2B"C*>-5>„ 

[0 02 7] JS^JRtt. -fe7 5 v i? ft* 
C 4 tm £ V < . i"; * '-/A'XttTA' 5 ^ vOt^Oa a 

i^C*T,?.©ifl*^#i:D^SI¥*5iD3l«n-5-t255 ? 
^.X, Fe-Cr-AlS^I, - ? -Jr-rt/JS^IRXtt^ 
ISiiSi Ct£©SfciiM»#© l «X»42««±. ^7 

5^7t^wj; 4*©8&ts«t© i «xt* 2 sjy±. 
»©cf*e>s<ra^fife» ; fes*?Lr. s^iisyf/x 

«"W«JI©J^4LTffil»*e4#'C*S. 

[0 02 8] ^i©f6Hjtc*$^r. 

h ©£*&#», Wb*«tt#lMI3»©»fe9 3 

§SS« WJI!lttS©W&*»6. 3- 
k T^$.i-. Xt*Jk £HbJ£ 
JR. Sftli-3-yx7-f hJfctt^Wtt. &5R-sSHb 

•}r- k f^^TJl'S^^A, Fe-Cr-Al^ 
MRCfCft6©«*^ttJ:0tt4##6»«*iSiMc 

< 4 i> i «©*m*> e>&4 ciws u < . 

attest urt,»s. cct, r^^-j ^^.*a 

*y»F©5 0»«ei±, »*1/<B7 0K««« 
±. licSf $ L < B8 Of l%«±%Mt5C i?:S 

f-*iiiss (si) 4«^t«* (s i o ©stetm 

4 "T A^*A-b^>hOSi/(S 
i+SiC) -C&SSft&S i ttimt^^iS 
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4S i C©1«*C**WJIMS. «(»©•(*©««*«» 6 
*l{t<<&S„ L/diDtSiMill. 5-5 011 
%-C*iCi«Jl/<, 1 0~40«l%r*5Ci 

[0 02 9] I lOiPKfe^-C. 
h ©RH£&CJ9MHtt* . 7 ^ ;U * -Rtf/XteftfM** 
©®«d**fc-WL»#-e*£ C i#» £ tA>. FSMS 

%S&&*&V&*&£1, Plii©/I;*tt. »*0 

<K30-2000tfm 1 M&C*?£ L < «4 0- 1 0 0 
Oum. S4>S?^L/< »5 0-5 0 0 Mm©S5ffl-r«) 
»K ^il^©iI5«. SfSL.<«4 5~30 00 Mm, 
M{C$f* U<ti6 0~1 5 0 0 Mm. S&fcf £ I, < «7 
5~7 5 0 /xm©8Sffl-C*-S. ^-*A-fe^> 
h ©Pi^S^MIIIC^e^^^S tfSi^-*A 

■iri/y> hrtso*^-*^-fe^>hra©^©c^* 3 ffl 

£t,<ttl 0-60W/mK. HJCJTStXttl 5 — 5 
5W/mK, g^t/<B2 0~5 0W/mKt* 

[0030] mi ©fMSfcfc^r. ^^.*A-fey^> 

hO-fe'HttK (iW4»rffilf^:fc9©&foI?L©&> tc^K: 
SfJPgtt^l^ 5 . iz;l'SBfi365/h$-r^.5 4 > 7^Jl/4?-4 

H2juss*i^#-r§ r -2>4, M®aiift* s zjfEn€»i«-& 

©E^7tB^*^|f < *;HfK«, ^f* L < tt. 6 
30 ~2 0 0 0H2Jl//^-T>^ (0. 9~3 1lWc 
m J ) . E«C»SL/< W50-1 00 0WW-f> 
? (7. 8-1 5 5-feJU/cm 1 ) . &t>&£ls< IZl 
0 0 — 4 0 0t*/?*O? ( 1 5. 5 — 6 2. 0 * 
Vci ! ) ©«5H-C*-2.. £fc. dSii?L©»f®^tt 

rti*»-c* s C 4 bl,>. 

[0 03 1 ] 1^1 ©^BJKfcli-r. >\-t}J*.Mtfjtls 

40 4. ««S*{cJ:Sffi[a©raH*s^D. ^S-T§"S4#-fe 
9* > h ©Mit-^g^Kct -5-#{fc*50*6i & 0 U 
<%t-^ &£ls^-iJ£.-k#j< y h©^#5«. »fM 
»*i9 0 Omm'-l 0 0 0 0mm 2 . b < W 9 

0 0 mm' -5 0 0 0 mm' , m.i>1tf£ L< «9 0 Omm 
J -3 6 0 0mm l -C&<3, ^-*Ail(*©7 0S1% 
«±*s. C©^c#$©>'N-*A-fe^>h*6.1«^3n 
rt>4C4*sS?* b^K ^-X&te>fM> h©»««cW 
CcW»ttK3:(,»**. FRffl 1 (a) (CwfJ: 5K*fffi» 

50 r*4t>©*at*3l5ttily, HI (b). (c)fc^-r 



(7) 
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[ 0 0 3 2 ] 01 ©&38©^# Aif &{*©8tMJEM# 
«#{c*U?R«^ < . tfRtfS 1(b) iC7jV2"cfc 5 fcPW* 

TZZtciblcU&limifiXZ-r ^Xtff £ b < 4 0 
•CCCfcW^^e^lijtfS L/< 1 0-6 OW/m 
K. Jg(CSf£b<ttl 5-5 5W/mK, Mi>&£L< 
«2 0-5 0W/mK-C*-5„ 

coo33] 01 <Dmjactovh»-*}j»m&m*. 

Bf5£©iiiEa?L3 a©mSIS#-©«ffi4 6tC*Jt,>T#tlt 
3ft. ^*©iJ£jl?L3 b©^PSC*iflfeOSSM4 8fc*Jl,» 20 
xm±$nx:^Z>tti)W3il>i,>. ^4CC7K-r«fc 
iSffi4 6Si>*4 8*smfe«1itt=&M-r-5<fc^«:, 

issrJg-rsiiicji?L 3 #si»k^m£&4— #©iiwiwit 

<i: o . «*. a — ©JSffi 4 6 h mx v imfummmtm 
«2 te©«ffi4 8^^mmb, we&Mttotfi 

NHt 2 £jI£BgK:R5!i 2 #7 -t ;U 5? -©SB * W A: b . 
[0 03 4] »±KflH,»S*t»i Ltli, _h£e©^- 

^x«#s £ b -c wfc ©© tpframtR <* n/c i ax 

«2 ««±©«»4*»jiK»C> 4 C <t *5-C# 
[003 5] 01 ©»W©^-* AUBtfls*. MKffl 
<*£ bT rtjtmH«©MflMieg b < tttf-f 7 -* ©MS* 

©aw. xa«<wia4*i/ 

Ttt. Pt, Pd. Rhi?j!>5W<=»ft. cneo^© 
d>&< i*> l®£^-#Al«jimc£#3tf 40 
*bln 

[0 03 6] offtC*2©l89lr**^-#.MIiaM* 

1fi. m?L t*o © J; 5 tcTM-C BlSrT £ C £ &-c » 4 „ 
[0 03 7] £jfflKHtfi©tft?WIJm S £ bT . m 

t#*Miai*. mtmm. 3-y*7-f h, t;ust\ a 50 
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^-f K i?jl/3-T. MBE^n-^A. 7->US-^A 
g¥*>62!«ft£4>&< £*> ia©iZ7 5 » fX, Fe- 

cr-Ai x&r. - v * )i?b&mxiz&m S i £ S i 

t Ka+'>7'n«j<^^';u^5 1 ;H2;i/n-^^©>'%V>^' 
J1TO1±#JRD>'*^£^ttlb-r. uim&<DH±*i* 

m-rz. c©**±*. mtflvu^i/. hh»cj:*){± 
W6tifc«^i«:fiji-rs^»©sgia?L*wr5^tt© 
^r-^A^^^-re. cn*, maw 
sufjjftn^^-cfaabfca. *rm-4c±«:j:o. 01 

(a) fC*-r<fc5^C^-*A-fe^> h 1 2£J£j#-r<£> 

±ai©0 1 ©IM&tetolfVCBWILfcjff* bl^^ifS 

[003 8] o^K. ^H?:^-r-5/cai)©a^J 
A-fe > h <mmM±<<cM±§-?ZJM£"- 
ij a -tz i^y > h bf 5Xg £ *^t»S^ie«c J: 

©¥^^-S«c3*br . 1/100-1/2, Mtcjf s 
b<ttl/75~l/3. ^^Sf*b<«l/5 0~1 
/4 ©TJWft^tW-ritt^fttlMt A *£t»C £"C* 
4. t4^««JSS*^t?«SfiSai*4©«Sfi£{c±»J. j^AB 
©3l®tt:(*-|&tcraftfL^igA#£b£# t C©ti^ 
tc, g^gijTJs, ±M©®H©^^ieT-S?:Wr-Site^ 

[003 9] Si^«tlMA £ L/TH ^tE»> ^{t 

T. jHW^Jl/ai^A. T;US-9A?-£*-K 

^i^X, Fe-Cr-AIJSilS, - -7-;HS^H 
XB^iS i £S i CfOiif9ft©lSX(i2iJi(± 
b < . iRfiRlS-Cffllr* 3«mff»K S £IH«M 
TNfc£C £a5M(Cjf £ bl>. 

[0040] S^J«. M«c v y ^7 '/->ux«r Ji/ 5 
t^Oao-f ^JU »/;!/© i«x« 2 aw±. -b^S 
£'©^m»«© 1 «X« 2 «fet±. *S 
m>U>#-~. W«^^>y-ft£'4^tfC£7&s»*b 

c £ 3&sJS#*Sf««cr 4 *rSf t b < . ft^jss^ £ HJfJ 
^©^ 5 u - i * o rt^ 4 c i bt>. 
[oo4i] «^ai*>i-jaB±«:Js^-r **tt»c»«: 

X7"b-&. ^4r-*»{C«tS» 
?*-f hT>^^tcj:«5S£^r4C£*s-r#-5. 
[004 2] 02 ©^BJKte^-C. S^»J©Si-^«. 
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3tCJjVJ\fc 5tcJ££^i* 2o©ifja37©4>& < <h 
}f3il< ttPE«F©±«:>i>& < <t 1 1 )g©#l?gJI 8 

i 4> 1 B©&#JI 8 2 fcJBfiWafcfcOSOJW&fc^-r 

n-2»*ra)§8 4«:^it7 i©msffcffi»i£&tf-5u 

C©«^-{C?gfiKSn^S^a8«. 4>&<<h4>l 

@©f ran 8 4 £4>ft < <t & 1 b©ssh8 2 zstsw. 
[ 0 0 4 3 j 'pmmm&zmmfiM, m&i&fttmvi 

a«tifcfe©«r^tfci**sf*n,>. cfniwnacj^Nr 

[0044] "ttfflB39*J6^l/ft:&. *© 

n< , *fc4>HiMn©tfc9fk ^fcc^m • mm ■ m&m 

is-^ur^M<. c©«^«*raasiji«3SSij©*s^© 
c 0 0 4 5 ] c©a«:ss^jw*ifc^Lfca. 

CO 04 6 ] o«f{cSI3©*?lt?*S^-*AflKt* 
©«j&J5fffi*BMWS. »3©»Wr**^-*AflHt 

<*©$«js*a(c*ji>-c. s-r, A-*A-b^> 
#&fctticM)Ki£& < fS2 ©»?iira«©xariiji-r 

CO 04 7 ] offK^3*ifc>vs.*A-fe$Of>h 

*. s^iKt »*r'«**m«7±«:^>tt< 1 

H©«^Jl*»«R-r 4fca&©»^PJ*JS^r SIti . 
;>-#A-fe^> flsftrSISiSrStf. IB3© 
*M8©*B«c«F*Wt, B8S£»J*«. 2 5*C<c*l»?7 0 
dyn/cmaT, »S L < «2 0 d y n/c m«_h© 
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**WT*JR»JS«»**«»C i(c J: 0 . £■£»!]©$£& • 

ismmom&K. «t o 4#b© s 

[0 04 8] ^3©^J©«^Xg{C4sl»r. lflBR 
©fi^©***Htt£fc:W#OT *2©» 
WDIWWca^fcJ: 5 ft*ia»S!I*ifi#l//c^ *©± 

10 (DRUtt. tfffflJBSOXl*««W©ii>a< ife-^K^S 

[0 04 9] _hfB©<fc5K:, 2 5'CKfel,>t7 0(ly 
n/omOT. 5fSL<«2 0 d yn/om£LhOSI 

©/h&t>*{frr*a**»**ccin*.. 

20 £*s*?SL<. 2 5'C{C*Jl>-C. WtflJO. 9~1. 1 
gr/cm'©?S{*-r*-3-r*J: | 3fe^3^HS5*. 09 
*.tf 1 0-5 0 dyn/cm©<B£:frrS£<i:#&f£L 
<. MK*£©£Hfn14#*&C ^ftWW: 

[0 050] ^2Sa f /XB03©#|BJ{Cj;*3SSjg3 

ti^N-*A«®#*7 -( )\>$-. i&icDPFmtem^ 

4«^«ctt. ^ffl?L©P8PgP4t ; fihW«:i«3SSK@^ 

«±B. aS±!&Litct»iifeii7L*vx+>^0v J^4=& 
X7U-ttiLt, -»N-*A-fe^>> h©^P^ffi«:JS 

©*B^». ±iE©^-*AH2^y > b<DWtmJM<DT<$. 

aW±L-c«>ft<. jfflMtc*ftiX£erff<o?tj(| 
ir>. fflt>sat>fihf!f©tt««. gtr^©^*A-fe^y> 

wowmzmi » s c t * > . 

[005 1 ] gfc. *^BJ(C*Jl»r. >>N-*A^jg^ 
C©iafc^-*A-fed^y>h©E!agS-C* 

htf £©B9ja-cff -a r ^ ac». 

[0052] 

50 (cgiHJ-r** 5 . 3|r^{3:cn6©iafl^I(cRSS3*i4t 



C9) 
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©"Ctt&O. 

coo5 3] A-fe if ^> i- ©few) m&nm 
±\sx, «m*s i eta (m-mnws) RO'#IS i 

RISWS^3 8 0 jum. j*jgM©/S3**5 0 0 m m> Hz 
3 1.0 -fe^/ cm 1 (20 0 -bh/W-IH 
. Kffi**-i23 5mmODiE^. fiS^l 5 2m*10 
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tt. *^H«*ife4 0<> , CrjRJI8U -£©&Ar*r£ 
tt#H^*-Ci^ 1 4 5 0 -C-C^SL/r . S i m&S i C 

[0054] 
[SI] 















[%] 


[MPa] 


CGPrf 


rW/mKl 


A 


32.6 


80 


4 


20 


10 


46 


20 


15 


25 


B 


SO 


70 


4 


30 


IS 


40 


35 


25 


35 



[0055] («*m<z>im) ^2 oc^-rffl^-c, & 

0'4 0»*96i/y »^>^-il« 



fflt»r3 0»|IBiB«*tf«r», S»JWAacfB*»fc. K 

[0056] 
[«E2] 







CSJbtt 


[»»] 


«±[***] 


*[R4X3 


*/tf*lt*k 


5I*[dyn/cm] 


EW/mK3 


[R/cm 8 ] 


A 


32 


37 


20 


1 


8 


2 


60 


0.3 


1 


B 


32 


37 


20 


1 


10 




72 


0.9 


1.7 



[oo57] wmmm<Bm&> 'prsmmt oxm3 

[0 05 8 ] 



[*3] 







ft Ciim] 


WW* 




A 


37.5 


3 


25 


37.5 


B 


37.5 


11 


2S 


37.5 


C 


37.5 


0.2 


26 


37.5 




37.5 


20 


25 


37.5 



[005 9 ] <SOS«l~5aiytJt«Wl-4) *4 

*IHBSiJ*^3 0 *im©»S«:Stotl/fca. 
^Lfc. -5- U-r^4^Tffl^to-t±t?^-* A-t2 £^ > 
H3±*— fWbU 144mm (5. 66-f>f) xi 
5 2mm (6-f>?) ©D P Fffl^-#A*jJigf*£fE$5! 
L/c„ ff6ftfc^-#A*aW*©*Hfi£»£Ji4©Jll 



f?ffiL^-©*Sm ; &S4{C^L./c„ ^-*A-fe^> 

30 [0 06 0] f«fem~5Rim®m~4rf#6*'l 
S*>©9WMS«:»l*l.. SOppmWP-TwTttiSC 

e v&mmmmzsm? 2>&m*m<. >x * > v > * ans 

7"a^o^x^'-^--{crvN^*A^3H*4 6 o 0'Ctc 

SfflS-e. /^A;V^l<:7©^g*K«fcD^#.Mf 

&<*[*3£1 8«©IMHME4l/^^*j||ISIRS«r^-* 

-HSiU »4Kinl,fc. 
[006 1 ] 
[154] 
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Xflft 






1 


A 


— 


0.9 




10 




B 


A 


0.85 


$77*fcL 


12 


1 


B 


B 


0.7 


*77*fcL 


12 


1 


A 


A 


0.98 


*7?*fcL 


12 




A 




0.95 


*77*fcL 


12 


El 


B 




05 


-mw 


8 


1 A 


B 


C 


OS 


— g&*7?0 


8 


A 


B 


D 


OS 


£#*77* 


s ! 


1 B 


B 




0.55 


— £&$7?$ 


8 



[0 06 2] $k4K.ijk-rjz5< l cmmMl~~5<Z>"-*} 

l?c. mc. mm i -4©^-*A7 ^ )i>z-tm$. 

So 

[0063] 

[»»©»*] &±j$^r£fc<£^CSfri©f£BJ3©^ 20 

-*/.M»j*#tt. sc ( i ) «:*$wsx©ffiaso. 6jy± 

<D^(c J: D , 0 1 0^<D"^*Amtttt£ftHftOcK 
jt-TSCitftrSfco St*J, **P©/Nij!7AtlKfifl:tt 

rt©fiS#^£^&C-r£ Cite 4,9. ^OffllttDP 
Frt:mcW:PR6ft&i,>. 

[HI6©flr*ttlW!IM 30 
[01] (a) M^ffci^fctfi-S^-^A-k^Vh© 

-»»*5%rgiaa»ttttaia. <i>> b. **w©^- 



[02] 0 1 ( c ) (Cljtfi I I gBCgtSCWftlfc^EI 
[03] ##PJ©^-#A^f*©*4JSI£<!:}g£Ja© 

wi<DBmz™-?, 01(c) Kfewi i i spfcfcjjfrrs 
^©^w^syta-c* 

[04] ( a ) HHWHI©^ J. * A«jtft©glJ©JKffi 
£^&^lft&£HJi0-r , & «3 . (b) f*. (a) KfcW 

s i vbBB©g5W«ri£*0-c*s. 

[05 ] ( a ) ttS£*©^-# gSjitfj 
&*HMH"C* «5 . ( b ) tt. ( a ) CCfcW 5 V b g|3©g| 
Sfifj)tci£^:0-c*s. 

[^©SJBJ] 

1 ->v=.#A«Jt*. 2-M. 3, 3a, 3 b -ifcil 

*A^yy>h. 4 2 -SSEAPPJijgB. 4 4-«lHP« 
4 6. 4 8-SS®. 8 2-SHM. 8 4-*IB 
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[01] [192] 




(12) 



#§32 0 0 3- 1.5 59 0 8 



F £ - A ) 3G090 AA02 AA03 BA01 

4D019 AA01 BA01 BA03 BA05 BC12 

CA01 CB04 
4D048 AA14 AB01 BA06X BA30X 

BA31X BA33X BA45X BB02 

CD05 

4G069 AA01 AA03 AA08 BB15B 

BC71B BC72B BC75B BD05B 
CA02 CA03 CA07 CA18 EA19 
FB67 FB71 FC05 



